Introduction {#s1}
============

Cataract has been identified as one of the problems affecting clear vision. This disease is caused by multiple reasons including aging, eye injuries, inflammation, and other related diseases. According to a latest assessment, cataract has been the cause of 51% of world blindness cases, affecting about 20 million people.^[@R1]^ The effective procedure to treat the cataract is the surgical intervention, in which eye's natural lens is removed and replaced with an artificial lens.^[@R2]^ After the surgery, problem may occur with the development of posterior capsule opacification (PCO). Because of the growth and proliferation of remainder epithelial cells, slight lines or folds are found on the surface of lens capsule that interfere with the transmission of light.^[@R3],[@R4]^ Therefore, it is important for the prevention of cataract and PCO.

Research has been conducted to find ways to treat cataract. Cell and tissue- based therapeutic procedures are new strategies for this purpose. O'Connor et al in 2007 showed that the lens epithelial pieces that were paired with their apical surfaces facing each other could grow and differentiate after 43 days induction by the vitreous body. Immunohistochemistry, conventional light, and electron microscopy showed that these structures show lens- like properties.^[@R3]^ Stem cell therapy is anew candidate for the treatment of cataract. Accordingly, the selection of appropriate stem cells for therapy is an important issue. In this case, selected stem cells must have potency towards differentiation into the lens fiber cells. To this end, in our previous study, we investigated the differentiation of murine and human umbilical cord stromal stem cells into the lens fiber cells. α and βγ crystallins are the major markers of differentiation of the lens. In the first study, it was found that mouse umbilical cord stromal stem cells could express αA-crystallin and αB-crystallin. In the other study, human Wharton's jelly stem cells (hWJSCs) were induced to differentiate into the lens fiber cells. Electron microscopy images showed that these cells elongated and aligned with others cells. The expression of αB-, βB1- and βB3-crystallin genes were investigated by RT- PCR analysis.^[@R4],[@R5]^

The lens capsule is a basement membrane that entirely envelops the lens, isolating the lens from other ocular tissues and keeping it from infectious viruses and bacteria.^[@R6]-[@R8]^ It shapes the lens and its surface inflection participates in the accommodation mechanism.^[@R9]^ The molecular adult lens capsules are composed of networks of laminin, type IV collagen, entactin/nidogen, several heparan sulfate proteoglycans including perlecan and collagen XVIII, and possibly collagen XV and agrin.^[@R10]-[@R17]^ Hence, the lens capsule can act as a natural scaffold for tissue engineering.^[@R18]^

Hypothesis {#s2}
==========

Based on the present information, if the cloudy crystallin lens is removed and hWJSCs injected in the lens capsule, the hWJSCs could be induced by the vitreous body to differentiate into the lens fiber cells, align with other cells, and restore the lens structure ([Fig. 1](#F1){ref-type="fig"}).
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Evaluation of hypothesis {#s3}
========================

In a first step, an animal model such as rabbit or rat could be set up for the induction of cataract by administration of sodium selenite.^[@R19]^ The second step is to prepare the hWJSCs without any contamination. Preparation of stem cells could be performed according to the method explained by Khatami et al. In the third step, according to one type of cataract surgery, such as phacoemulsification, the cloudy lens could be removed. It should be stated that opening of capsule is considered as one of the major problems. It is thought to be solved by modifying the surgery procedure to create small opening and the set-up of this facility is necessary. In the next step, an approved amount of hWJSCs would be injected into the lens capsule. In the fifth step, examination of vision in experimental and control groups of animals could be performed. In the last step, after the removal of lenses, they can be sectioned and analyzed by electron microscopy for the lens structure and by the immunologic tests for the expression of crystalline proteins.

Empirical data {#s4}
==============

In our previous study, the expression of βB1- and βB3-crystallin genes in hWJSCs was shown and alignment of differentiated cells as well as the lens fiber cells was confirmed by electron microscopy analyses. Therefore, these cells could be directed to form the lens structure with the support of an appropriate scaffold provided by the lens capsule.

Discussion {#s5}
==========

Cataract is one of the major opthalmologic problems, which affects many people worldwide.^[@R1]^ Therefore, discovery of an effective therapy for the cataract is an important issue. Stem cell therapy is a new procedure for treating different types of diseases; however, the appropriate source of stem cells selection must be approved. The hWJSCs have been attended in recent years for the cell therapy. These cells represent noteworthy properties such as mesenchymal stem cell markers,^[@R20]^ immunosuppressant,^[@R21]^ anticancer properties,^[@R22]^ and potency for the differentiation into numerous cells. The fiber lens cells are responsible for the transmission of light into the retina and the alignment with other cells inside the lens capsule.^[@R3]^ The hWJSCs can be differentiated into these cells in vitro,^[@R5]^ then used as the source of stem cells for the designate therapy. Restoring the lens needs a natural scaffold, namely, the lens capsule. After the removal of lens, the hWJSCs could be injected into the empty capsule that is induced by the vitreous body of eye and could start expressing the crystallin.

Conclusion {#s6}
==========

The lens capsule is composed of laminin, type IV collagen, entactin/nidogen, perlecan and collagen XVIII, and possibly collagen XV and agrin,^[@R10]-[@R17]^ hence it can play the role of the natural scaffold that forms the lens structure. The hWJSCs have the capacity of differentiation into the lens fiber cells and then restoring the lens structure in the empty capsule.

We believe that the present hypothesis may represent some predictions upon the treatment of cataract, even though it should be further studied for its safety and effectiveness through the clinical trials and used as a new method for the treatment of cataract.
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Hypothesis Highlights {#s9}
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What is current knowledge?√ Cataract has been the cause of 51% of blindness cases worldwide.√ The effective procedure to treat cataract is the surgical intervention such as phacoemulsification.What is new here?√ The lens capsule can act as a natural scaffold.√ HWJSCs could be induced by the vitreous body to differentiate into the lens fiber cells.
